
 
 









 

 
NEWS EVENTS 

Earthquake and Tsunami Report, January through 
June 1995 
   The first half of 1995 has brought terrible destruction and loss 
of life from earthquakes occurring in Japan and the Russian 
Federation. At least three small local tsunamis were recorded
in the Pacific Basin during this reporting period. 

   Beginning with the October 4, 1994, earthquake and tsunami 
in the South Kuril Islands - Hokkaido region (see January 1995
Tsunami Newsletter), Japan has been hit by (what seems to be) 
an unprecedented number of earthquakes, many causing nearby 
damage and some generating tsunamis recorded in the local 
area. The most damaging earthquake to occur during the period 
struck the Kobe - Osaka region during the early morning hours 
of January 17, 1995. Unlike the other earthquakes, this event 
was centered in a highly populated area and produced damage 
of staggering proportions. Over 5,000 people were killed and 
thousands injured while property losses in excess ofUS$l00 
billion are possible. 

land-mass occurred near Wakayama, Japan (January 17 - Kobe 
earthquake). The Timor, Indonesia (May 14) earthquake may 
have generated a tsunami due to a coastal or underwater
landslide. Detailed reports on these tsunami and the destructive 
Kobe and Sakhalin earthquakes are covered in this issue of the 
Tsunami Newsletter. 

The Great Hanshin Earthquake (Japan) of 
January 17, 1995 
from: Bureau For Humanitarian Response Office Of U.S.  
Foreign Disaster Assistance and International Center for
Disaster-Mitigation Engineering (INCEDE) 

On Tuesday. January 17, an earthquake registering 7.2 on the 
Richter scale struck in the vicinity of Kobe, Japan's sixth largest 
city, at 5:46 a.m. The Government of Japan reported that more
 

Although located near the coastline, the 
Kobe earthquake did not generate a tsu- 
nami of any significance. This may be the 
most damaging earthquake (in terms of  
cost and subsequent rehabilitation) to oc- 
cur worldwide in the recent past. Earlier in 
January 1995, earthquakes hit the northern 
and central areas of Honshu but were lo- 
cated offshore in the Pacific Ocean. The 
Russian Federation island of Sakhalin was 
rocked by a devastating earthquake of 
surface wave magnitude 7.6 during the 
early morning hours of May 27, 1995, that 
caused over 1,500 casualties and com- 
pletely destroyed many apartment build- 
ings in the city of Neftegorsk. Evidence is 
being collected indicating a small tsunami 
may have been associated with this earth- 
quake along the Okhotsk Sea coast near the 
settlements of Sabo and Val. 

   With localized damage to homes and 
public buildings, the Ms 6.5 earthquake that hit central and 
southwestern Colombia on February 8 caused a number of 
casualties in this industrialized coffee-growing region. Lo- 
cated inland from the coast, the Colombia quake did not 
generate a tsunami. No tsunami wave activity was associated 
with the Mw 7.1 earthquake that occurred in the Pacific Ocean
off East Cape, North Island, New Zealand on February 5. 

Small, local tsunamis (recorded by water level gauges) were 
generated by earthquakes occurring near Samoa/fonga Islands 
(April 7), the Philippines (April 21), and near the Loyalty 
Islands (May 16). What was initially reported as tsunami 
activity but was probably coseismic subsidence of the nearby
 

than 5,000 people were killed 'and tens of thousands were 
injured and left homeless. Seismologists recorded more than 
1,000 aftershocks, leading to further damage. The epicenter of 
the quake was Awaji Island, twenty miles south of Kobe. The 
worst hit areas were the prefectures of Hyogo and Osaka, the 
industrial heartland of Japan and home to 14 million people, 
10% of. the country’s total population. The most devastating 
effect was felt in Kobe, a city of 1.5 million people and the  sixth 
largest port in the world. The earthquake, which lasted only 20 
seconds, left a wide path of destruction. Approximately 109,000 
buildings were damaged or destroyed. 1 million homes were  left 
without electricity and gas, and 1.2 million people were without 
running water. Gas leaks were reported in 1,400
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An arcade filled with fallen debris.                                                                (INCEDE)





























 

 
NATIONAL AND AREA REPORTS 

counterclockwise around the Avalon Peninsula and affecting 
northeast Newfoundland. This study has identified this tsu- 
nami, determined its wave heights of 3 to 7 m in various sites, its 
horizontal extension of inundation of 10,000 m2 at Taylor's Bay 
and about 1,000 m2 at Lamaline, the fact that there were      three 
main pulses, and the fact that the tsunami refracted 
counterclockwise around the Avalon Peninsula. 

The ideal conditions to create and to capture a tsunami-laid 
deposit appear to require a very nearshore or beach source of 
sand, a back-beach pond to capture storm overwash, and a low 
flat marsh Qr peat bog 'meadow' shoreward of the pond to trap
the slurry of fine sediment swept in by the tsunami. 

Results of these and other studies suggest that tsunami depos- 
its can be distinguished from storm deposits based on areal 
distribution and sedimentary structures. The tsunami deposits 
are found at higher elevations (above the height of the barrier 
beach) and at greater distances from the shoreline than the storm 
deposits. In addition, the tsunami deposits can be found inland 
from tidal ponds; whereas, the storm deposits rarely occur. The 
tsunami deposits are characterized by few layers of massive or 
fining upward sediments; whereas, the storm deposits are often 
interbedded and characterized by cut-and-fill structures. Com-
parisons of these and other tsunami and storm deposits will help 
to develop criteria for identifying and interpreting paleotsunami
deposits in the geologic record. 

Alan Ruffman pointing proudly to the tsunami-laid sand layer in the 
dark peat found at Taylor's Bay on the Burin Peninsula of 
Newfoundland, Canada. Alan is standing on the flat peat 'meadow' 
that lies behind a tidal pond and a barrier beach of sand at the 
head of the bay. 

Evidence of Large Past-Tsunamis in the 
Cascadia Subduction Zone of Canada 
and the U.S. 

A study by John Clague (Geological Survey of Canada,
Vancouver, British Columbia, Canada), and Peter Bobrowsky
(Ministry of Energy, Mines and Petroleum Resources, Victoria,
British Columbia, Canada), condensed from journal articles
received at ITIC. 

Continuing studies of sedimentological characteristics of 
sand sheets deposited beneath tidal marshes infer a tsunami 
origin. In the Canadian study area, three sheets of sand occur 
within Holocene mud and peat deposits beneath tidal marshes 
at Tofino, Ucluelet, and Port Alberni on Vancouver Island, B.C. 
The sheets are extensive, have sharp upper and lower contacts 
and consists of moderately sorted massive and silty sands, with
abundant wood and plant detritus. 
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137CS analysis suggest that the uppermost, and thinnest, sheet 
was deposited by the tsunami triggered by the great Alaska 
earthquake in 1964. The intermediate sheet has been radiocar- 
bon dated between 100 and 400 years ago. Foraminifera and 
vascular plant fossils rooted in the upper part of the peat extend 
into and through the overlying sand, suggesting that the buried 
soil was submerged suddenly and was covered quickly by sand. 
The former marsh surface probably subsided suddenly during 
a large earthquake and the sand was deposited by a tsunami
 

that the sand was moved onshore from a marine environment.
 

The tsunami deposit ranges up to 25 cm in thickness, and in 
some places fines upward from a coarse sand with few granules 
to a fine sand; the basal contact is abrupt and reflects the pre- 
tsunami peat, while the upper contact is less distinct due to 
bioturbation (see photo this page). 

The hypocenter of the 'Grand Banks' earthquake of 18
November 1929 (Ms = 7.2) was located 350 km south of
Newfoundland, 18 km beneath the Laurentian Slope at a water
depth of 2,000 ffi. The Geological Survey of Canada has
determined that this event was the result of a right lateral strike-
slip rupture progressing to the northeast on a NE-SW trending
fault. Offshore, the ocean floor part of the Laurentian Slope was
shaken loose and began an underwater landslide that flowed
1,500 km out onto the floor of the Sohm Abyssal Plain. The
turbidity current and submarine slump cut twelve trans-Atlantic 
telegraph cables and spawned a tsunami that traveled at about
140 km/hr over the continental shelf and struck with 7 m waves
along the south coast of Newfoundland at the heads of the long
narrow bays on the Burin Peninsula, before refracting
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